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ABDSTRACT

?1- cc.r r iOric. ;acid E.o1 utl rrns ranging ir. n --a7 -na .: tii my,
fraction; fi-om ,'). 110 to 0. 225, stutratE(: w th CaC1v, -a namr,'
SOIulti.O. te.(jmpltatUrC-s bierweEn () z-nd 7o'. 'i-v1 r-
wvre rrneasLured by !,spacitaJrce geauge5, vztpor rp]t'i by
dirF-rt vspc-h re plirig into i, e rLas!:.. 'Art e!

4
i

c4- C.aC.1-- toc hychrocr i cr r z: i d b, ee t h f- Pc t -1r E

I. u t i. ci onr, o Si t i h c, -v e- ric~ t b renr ril. I a r 1. c: %C
the inte' pretation o-f the~ resu1 t- tc:, soc.~ e-, t1 1- LT

bein uirnrc- It is~ o ;1 I:h t 1' effi 4 r

~ rcL i[ c- L '±L(t r ~ 1' ~4 . t t1 1i ~



INTRDDUCTION

Tt vapor pr .- Ur t- ,4 Iivdr Ot-h] {.'i c C,£,:ld s; I c;tio .cr-
f. ,Pfortant to the 6,,C f -: 1 ng 04 Fr',oriao y scfe t r '.

S:C~:i.iF; arr;fr. urr, perch].orate sol_- id p;-opel 1 a-it rPca ,: I I , !-.
ref 1, s.ince the jr-owth .f sucoidar ,. dr,..,Uet
dependent on their equilitri m behvior, in add ti or, thr
bejv.4or of ~so -~1-1'c' ~ t--i~ -- +

2 h'/d, c.,-h 0 ,,-: . I . i L; I-

f a~tccr 1i hc Ii q~j,F. watt : ijl, V ?j , ", k ,.s .r " 7 . oi , -- ' ',- ' :s.

Z; T he ? Crf .--, .i ror 1i ts c,,.Usc Cr. n. *tI C

-, ,The rin o .r c'i '-.! t t a rr Ti 1, , E r- i  F. c Incl i a. 7 fr1 i 7c. 1.

F, h~ ~.1a C-? a o .73,~ tC q- j. c.:o i.;i -lz~ e 4 or- & ~ ~ n r~ .

provide. r, ior tuurc. e, 5 c. .tble I c- - rooi y+ II tt".
c ' r , 4 i.;rnE j r, 'p I-c:C -'1 t p .r rl 4. jr ,- 7L r, "
to nut"i e&t e the secondas'y id mot drop;et, :sd tu -,,d to
dissolve Er.d irfliuenc:e the oynafr :c of growth smd UthE C.,

compuE:i cr! of the smo!:'L,, ref 5. If ,ro: s ". ''" cF-Cw Q!.:C,
mu ji fi e 7r=e - avoided. none the ,-ie- hrr :.c.on . add., '

pr ope L a t wi 11 produce . .t.. 'cs 1 L' ,'u - -1:. 0-
3 r.' ' r art. changes , the behai vior c:,. the Vydro -,) I C. L

- ] :, ,.:e d,- plrz.t&,.. the oircin. z C.......f I. C
I' t-S. t c r s t: u Ci wer .L, at... C, C n t- I - C '. D"). C -

t b.
;  

t it 0.'1 L! r P c, r r pt ."i- , 0 k.. t0al E- r 1' (n. t fr.e L- L .

SF'rlor to tht- mcEa_ ;t emerit madF., b.- the p tIrs ,
i veF ti ga.t cr un d r ;rscp w r .'s ct r L)o', rs-: o. .,r p!.-r;' e

data wei-e av&'-Iable ' .i)r r.Qj the,;- Pure hydrochloric acid or -'rl

hydrochloric ac io cot.aining3 dissolved NaC] or ; .... +o
temperetu-Es be"ow QC, the temperature o.f or is'.,,rv int."ere-..t
+or- secondary smoke 4ormation. Data e'i,, t for thesc, solsti or.M
either primary vapt:- pressure or activitje -from which the
vapor pressure may be predicted. on] y for tmkt.ratures at
or abovr, OC. The Io temperature vapor-.u' iid eqCi lbr:ia
measurements for the pure hydrochloric acid and For" solutions
containing NaC1 have been completed and are published in
refs 6 and 7. The ex.perimental vapor-liquid equilibria of
CaC12 -HCI-HzO solutions for nominal temperatures from 0 to
-40C a~- given in the present report completing the study
o4 the pure and salted hydrochloric acid solutions.

-2"-w



EXr-ERl1MENTPAL

41 ___ J _1T.~~ S .d I . mrit ryJ. ( CAI ir- j ~ C.

tw.o-O-taae rr chicik rfi r i on S Y t " r t*-z IL F
D tn -~ b ,I i i s m na 1 nt a i- i'd w J t rt i :'Lr. ti

ca'., ir rted f.-2 1 t nLIM r E--: tc thermometr R L-c jIL i.r
.. .~ t h e .i(J- C-'L. H t ... j

;v I
z~ r r f*~

Ci C , .. c - t I I C F

U~~~~~~~ h.~ ~" .q

!%:L' nt--_tJ ed wc' c-n t: .r rr C-. A FLm fs FV

t ' per d c F nc a YI s 
t*e.. cr 4T.. rv cr'N Ir I

nc~ ir ' i rii thu cr s .. d r ~ <~

t{ f~~ E. n.1 bE t a c E'Ci pment-I(k_ fcj,F- t V r '5'. - K.

Liri , hs eniye oav no c-~ ropeid tt
dat rn treo t he a.cird composi tn ive re no10inaC

saltfre Fo rrcin and th alt m onas ntti onbr
not ~Ed onk as bein Fitua~dl Toa prC ' _. 1 . I~rti

-3- 1.7.(



e fLunct-cn of salt-Free mol fraction ol HC1. X.-c3., anld
-'olut:ion terr-,peratutr&, Tfo-outnsatur-ated wi th CaCI 2

arec given ir Fig~tres . 3. arid 4 res~pecti vely. Jirt c.y b e
r. ;ted fro-n Fil!Ur-e 2 thlat the m~~mapre-surr E-Zeotrnpe
c'bSE-rVC-d. f~jV both tt>- j-- ~li- i_'ro-.f: cie' frr

tydcc ~ic tc s, on-Lain r.rn di sco] vetl NaiCl ~'z not ~:L;

r 'i:. t.-LU commercially tln bre. tne 'r;p O a

pr odacir~on c4 cr.n'rntratE-d hyir oct] cri c ac id. #--Iong w h~
t'he o~~ f thc IF,~'e-E ~c~sry-
,:t err *-re -i-re g' --. F i 'rt tt.c thL" X-,*.- o+ i : J

S : LA C1 5 ct I 7e t1m ZA I , ur e nr C:c.,a.& ,- Fz by zn r r d-
.C Ii5-cgrn .L.> "F , 'I E..&1 p - X1 , 2  1
rii-.j'jE rFi:-in.: I OWE-! L:' tf.E I o( - Fp . I-"re l': E je..uI

tE& ~ ~ ~ ~ ~ (t ! r +~ ' ~ c~.~ -ler' c-..' t,

hi . U~cm .n tiInC S f (-,f purP CA h) D r- 2. C ar I 0' 01- f Y jiI E, r.1. n

r ju ft he, rc. C--L rE.- t o 2c-e is r''

I 12 ',r-i &.IL:C:. H~. ~ in-1 {ramct:i L~tr-. 11ei nc
11he HI.. il prcEsaurec- ar-s a]so &-t leem.Ll corde--' o4f

t'ri i tui. 7J'Vnr than tho-Ec7 rif potre a~rc; NL- .o-mI*rac

,, :d -SO) L't cns in thi Ei rangc of X.-, valuies. F- i.rgre A
-iq ~t c, the v, r Iatiori of the water vapr' p!r-eEaUrr - ith

tenp.~r atL-r-e and . The w..-- vapor presf;ures-i in thE: Xv,;
--ange t' ' %-')tt UA 47 e.,ppFa-i t be higher thzan tho,e 4 o--
PUL- C' ; N44j -hydr-OChl Cjr ic acid sul Lti ons. I t mno "' h~ .C.u

s:; ti -a t 1,.e LC1~~to at - I.4 f rr=az e Ew 't Z

hi I g EI-t C+ fi- C 1:L zrE e: r I.- i t h -r t e F) L w F or FaC, S - at L'r Ft'Cf
c. diar r,;z iu. orsi. F .-it h-er I n-terpr-et~t J cr- of t hE_:

1!. 1' r esiI t5: a.-Id !" j~o- t i rig c,4 th~ r 1 .s i.
j n or r. k. r i-. i.!: j 4  i:- 7, j r t .~Co -, :, 'c- ( i7 c r-1C E -,trI'atxr

and t cr-:wp - 'm w(-2 -.it comT '2 e ti ntr. of th F s o .iI. -. r 1 a. a l I y t t,
Bsdc- i-e at-edc cornsuti:-. ior. rep-te 1- t-4  j it.

apea-sirc~.thecse dal a thit LCaCl. pre-sF.1r in) the redUCEC
!i.i, oke r ocke I inrne %A- 1. 1 not caJitL z si -ius an f.-f ect or,
Vhe.: { ai-1-11o ser-onr-6ary smulhe az, would NaUI(" and pr-obaLl y
KC). . Con f i rnat4 cir cj thi s car(- ILisjr n MUSt awai t comp Iet I cr.n
of the SCautic'n analyses and secondary smc.ke prediction
computations lor atmospheric anid flight conditions of interest.

FUTURF P'LANS

Although the contractual per-~iod of the grant has expired
and the funds emrper-ded, the Solurtion. analysies presently

'-4-



under-way for, -the hydroachloric arid and CaC!l2 will be tripl& ?-d
and made available to AFOSR at no idditional. cost to Av,*3R.
SuLbsequOZftly, a manus.cr'ipt St~minarizirg the re-u1lt; of trie
S~tudy of the C-_aCU-HC1-w-ater- sy temnwl be submitted ton an
archive journal for'- p!_blication.

a r n &. 3 . -_AL

El ec trl v 'Y , ir.nr

(7.) Hosh i z akrp 1i :1. k.' 7,'1 i i i ' h ' )

4 5) M .I l~ e r- oin-~ I-. A 'ho r Mci-.?-er
nnd Pr1 /_ic e t-4sc~ 4t .. i.( -- ,i
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